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rm^-^^-yt LX. z t lx ^ 

. Km^mmmmL. mm^x<. mnmt-x-<Dmm^^a^\^^ixrnmt^m 
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[0 0 2 6 ] 

xx±(DXo ^j:^^mx>muxm^^i-^KMm-^y^^y"yy^y^ix. ±mKm 
^mm±L. m.Lm(Dmi^Lx^^xii x\^^o m^^x. m±it^m.Uir:^m^x 
Lyx^mmm^^Lx\^-xi> x\^^o '^Lix. mmm tKM^mmt(DmL. 

~ymmi'i7dwm.LHLxmii^m-t^^^'y y T -rn^^L 
x^^xi>x^^o iii3(i. mm^j:xm:^mm^*tfzXM^mm3 ±L. ±my^-y 
XT -ms Rixmmm e x xx y 

xxi i^^L-cv^-5)o z(7)Xo LK$i^mm±Lm.ui$^m^mmLfzmmxm 
K^m-xx xxxy^xix. ^ mux^& ^ #-r ^ rmm xx^<d 

X y X xm^aRZfKmm-x X ^ t '^^-^ir-r isttfi'ct v^o 

mx.ix. T si^^f^^t-tim.mm^m^^^m'knx. y^-yxr-mtLx 
hX. C r t-ir L^^o C r T a ^±. 

f^id't'X^P^i\Xi^(r)J^"y^yX-^^XX'^^1&m^^tj^X'XLMLX. Ta02 0 
j^XX±(7)J^ "y^y 

tfz. mxi^m:^^'c r i^jixid't'X^un<7)m'^nx. mz. 

-t^U^A-^y< y X T -m L LTfflv^a ^ 
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Z t T&^'-e i ^ o 

^<Dm. w, T i t-t :hun^i ^ z ^ ^ 

0 X. ^<yyr-mtLXU. S i 02^ C^(7)m^ 

ir :h Z t i}^-X:' § ^ o 
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\X±(Dy^y y r ~mWmyL\¥-mX^-t hm.\^XXhnX^-f h-y y ^ 

> ^ <7) Ji tl o 1/ ^ T 1" ^ o 

luiiE L7t::^'a'eTllfe/^°^ - > L. 

i)^mx ^fitz xm^m 

Z(7)XM^IW^±^^. y r y r y/^y9^) 

y xmti: <h"-eifMi- ^zt %. ho mx «\ mit cr ^~r 
■yh^fflv^ mmx^ts^ij'yx'y/^y ^ yX'^^zxy)f^mx'^ ho ^^yyr~ 
mii^m<z>j:-y^yxx^^y^ 'j^TO-7°n-trXtc^tLT. 
^^nmxmirhm^'c^tufj:\y^o ^^yy r-m<^mfXit. i^rn^nhmux^m 
^T^^h-yy ^ -7"^ > 7 yRz/mux^{^xm^h-yy 7 
noKmm-yy 7 r 7 > 7 ym^aRifKMM-yy ^ msh(Dmm t 

1 V^o 

>X^~. ^^y y T-mXiznRUj^mXMJ&irho -y 7 0 > 7*^ 

T a tB^^ts-mx>m^. TatBi^ts‘ 
7-y y h 7 0 *7 

y ^ (DWK$FtWtKio^^X ^ h Z t:i)^X^ hJm^Xh*ti£ 

i<. tv>o i'fm^tihmuxmx 

:^irh'yyyXyyyyR v^'muxm xm-rh-yyyxm^^x fFiilfi;^. X n 

7 ^ RHm-yy ^ Xy > ^ ymShRZ/KMM-yy ^ m^p<DmJ^ t J: 

o 

i^j.±(D x^iz^ mnxmmm ^ fifzmi^mm 3 ±tc, ^^yyr-msisx 
«iim« 6 ^^mirh ztx\ HI 3 J; 7 hKmm-y y 
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ti> muxm mm x x r ^ > x x <Dmxi^ 

S X - > ^W^WL Ltzii CO'C ^^ o 

TO#s t Km^m 

cxz(D^^y y r -yizfZ^cx^-^^ -ymz^X^fi^o 

xmmwi^.^^'frnK^m.’yy x xx yyym^aRzfmmy'y^m^ax>mm 
tcjSDTtfxtf ctv^o iH4(i. mmmm3±i^zy^yyr-m5Rzrmxiihme 

^KMM-y y Xy y ^ y^ioif -y y 

r-mKm^<Dy^9-y 6 a, 5 a^^^mLx'^hfifzmuxm^^x^mm 
■XX X 2 0 

zx>muxm^mir^mm-yy^ii. mmmmxm]^^fifzxm<7)wm • 
xmmmzm^^^i>x>x^^<Dx\ ii#. mmmmxjfm^tifzxm<o^x^:^^ 

X. mxxxt. 

m^-r^mii^y^^~ymx>KMypM (i^eia) 

t . mmy X - > ^ ^ ^ ^mmmm t mmmm^m tat/z RmMM t com 

W ([WHHB) 4 mrn<ZRlzm(bti^ 

• MoieijtifDCT. mui^y-^^-y tmM 

[0 0 2 9] 

>xiz^ ix±<7) mux^{§ ^y^x^mAm-yy^x>m:^i^z'y\,^xmmx^o 

0 y Xyy ^ ^ t-^^x 

tX\ RUi$-m±izyxy vm^Wf. ^<^ixvx 



mil# 2004-3009102 




2003-056273 






19/ 



FIB (Focused Ion Be am) 
l^iE-t^o /'^'■y 7r-li^^-r<5)lt^tc{i. >1<7) 

/S' -7 -7 T -isyi>^\ m.mm i~y^° ^ ii^jEi-^m(osr. - 7 ^ h yy^ 

~mt Ltm^^L. 7 

C(7)y'?-7 7r-ii^q&llX'^$:ll<7)/^°^->^I t/275?oTI^*L, EM 

y^'7 -7 J^-y^y^lzj: iQ^f^ Z '^i]^(i\ Cr^ 

y :7 r-®(7)^'g', h^^^J^ y^y 

■^‘'?> o 

’7’ X 7 /()^|^ *b ^ -?) o 

"Cib -i) o 
[0 0 3 0] 

si]<z>mM(ofmt Lr^ TMy'^^-y^miffzm^tKM^mm 
t(DrB^iz^ sijom^TM^mmt Lrmtfri) j:\y>o nisti. z<7)j:o 
mm?^. rmy<^~y 2 ti^m^mms t<7yrBTizm^ffzmmi 

^i-i>(DT^^o 

zco X 0 z t-^\ m^i£\ 
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[p]±$iir^- Lv^o ®oT. Lv^^rt14(i 

^ 0. 2 n m R m s J:^T'C^'?)o 

myjm- 9 ~yt K^^mm t(Dfx\ 

-CO i ^ 

t co^'^t4^fp]±^-ti:'C. ^|5^:cO|§^^Jfp©Ji-^ ^ <h76^'m*^o 
<0*7)'ib. rx)vy rMmmi-tL<. S i ^T a 

^TX)VX T #17, 

^ ¥vtt4t7'®tL/’T a t S i^^m^^^(Dmi-tL^^o 

. x^izmifxi^x<. xni<zmfx 

mix. tfz. ^<DmmiX. # 

ii#(±2 0- 2 0 0 nmfiJ^-e^j^o 

[0 0 3 11 

tz^x\ ^PficoffFfi • m^ix. mm'7 9.9m^ixKMm’r9.9r 

7 txni^n^o ^.^ytl^ZiX 

coMm APS ^ ^-r ^ 9 r z/muxm 9 x ^9999 

{i, -<OJ: O ^t«t7ioV^T, fifflAPficoM, ^v^{i$E¥tttg^</)f^#coM 

A ii\ ^ ^xifz t7 ^titzmKDx 

7 ^ wiiAPfi ^ 99^9 9 9 9.H. ^ 

itfzKM^mm^^Lx\^^^(Dx\ xm<7)Kmmm^x>§m^m^Lfz^. 
(±^p“pi«coi^t7, s^o^pco^t^A'ftm^tL/cAPfioA^ 
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^ o x, $ n/: m 3 o j: ^ 4' 

^ W't' -2) KMM -7 X ^ - 7" 7 (± > tz / ^° ^ - > $ ti /zM 

^ -2> J7 ^ {± , ^|JiS km LXm^(D - > :d^ 

$ tix\^^^(DX\ o^lR#^^” ^->t xm<D\tLm.m^^i)^um^K t(D x 0 4't^ 

[0 0 3 2] 

^l§0^HJ:tL{i\ 

—^xx>mEL±Kw.w:ir;b k ux ti:xm<x>m-m'RW.^mm.x>m 

>k\^. ^M^'lkTT^LX^^m^'^KMi^^^KM^Mir^o ^ib\ 7^|§0^tziov^-r 

s {i. m^mtimMmxwi^ 

~t ^ K hi)^X ^ ^ o X^I§^tZiott'?)^iHJ^{i> TIR(total indicated reading) 
X'^^tl^0:M(OK^ (^MM) k7jk-X^X'$>:ho Kfili, ^X^Z:ft/j^ 

xmmx'^)sbhfih^mkm^mt Lfzt^. ^xK^^hmumm 

^TK$)^Mi>i&^^HW:x>mi&^(oB.MW.X'i)^o 
10// m^-x-0 ¥±ijt{i 1 4 2 mm:^-i-'; rx<D^m.B. 

Xtj^ L'Cv^^o 
[0 0 3 3] 

(^Wfl 1 ) 

LT. d' yxn. . 3 mm<7)fg:l^^<7) S i O 2 -T i O 2 

0. 12nm 

Rm s 10 0 nmXXT(D^1^Bik^LX\^^^o 

>kK. K<7:>ij'y 7.mWLXzK. -y^li^^-X^tzibfDmWztKX. M'fb 

Xu^m^fMLfZo l^m:fj'/kli. DC-^XM- hayy./Xy XjiKX^XC r X- 
kyh^m^^X. Xif7.tKX^ A r <h N 2 ^fflv^/io 

C r N X -e^ L X/»^' 0 . 2 I 9 . o fzo BII?{± 
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. tmc 4 nm 

(Dm^t LfZo X. ^®<7)¥vt14{i> 0. 1 5 nmRms 

hitfzo 

tLfZo tir\ m 

fb^nAM±tcEB ixvx h^ri- h L. mj^^mmtMmzx 

-?) p)r^(oHW: hzuiyx h / n° ^ Lfzo ^^'V\ Ui/ 7. h ^ — ycof^'^t 

/ilit;i3V>'CipS^^'3 0 nm, 5 0nm, 1 0 0 nmRZf2 0 0 nrn(D^mit<7)X 
PiH tzibiZ^ ipo^^ 25nm, 45nm, 95n m^Zf 1 9 5 nmOKy h/'? 
7~y(bTM^^^~yiznfZ^LfzUiy7h^^7-ytLfzo ^LT. Z<7)yy'7 
hy<7~y^-r77 1 LT. m.it^ 

- LTV^/Zo 

[0 0 3 43 

>k\z^ -y^f^^LfzmKAz\<zKm^mmtLx. ii«fti3-i 

4 nm<DWM<7>mimt LTig L/:M o <!: S i yi- h ^^S.mmmkmm LfZo 
D h n J: 0 , t-f S i 7 - k' y h t: 

. Arif7]±0. lPaX'Sim^4. 2 n mgfefll L. ^<0^. M o ^ ^ 7 h 

Ar>^"^EE0. 1 P a "CM o 2 . 8nmfi5:)liL. ^M:immt 
LX 4 ommmmLfz'ik. mmzs im^4 nm^mt/co 234 

nmX'^^o zz(DKM^mmx>Mfi^j:mKio\^^x. 

9 IZf^mLfZo 

nhtifzRMM'7 7^Xyy7 7s(Dk^%(7)^^\^^my^iiZML. r^*l 3. 4 nm 
> XHM5° X>E\JVynzxy)Kmm^WlmLfztZ^. 6 
i4^^L-cv^/co ^hi^z^ m^±i^zm.it^ ^ - yy()mfi^^tifz^y^ 

AFM (w.i^mtimum) ^j:tizx<ommLfz 
o i/i^PiS<^iiis(i. a'^k^/DAcoT^fe^^°^-^ct >9> 
ilJSi: ^oTv^/Co 
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m-r 7. ^ y ^ 7 y7 
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(^tm\ 2 ) 

^MMlX'i^^hflfz•yx7Xyy7x<7)KM^mm±^^. Mtc, /s-y'7T-® 
t Lra^b^DAM^^f^^L/Co C r -y h X/N”-y 

i5^:^"X<!: LTA r ha#^fflv>/;D h n>x/N”-y L/2o 

mi$^(i 2 0 nmt L/2 o X(Dmit7 n C r N x X^ Xt^^'O. 

>lcO/s--y -7 T-li±lC, «1 3~1 4 

tLX. B tNtO^r^tfm^m^Lf^o Ta 

h Arizmm^ 1 0%. mm^ 4 o%-maLx. 

h n>7./\“-y ^'/itCctoT^To/io Mytyt^-t^izaRUX ^ 

7 0 nmi: t/io a B(i0. 1 

. N(i. 0. 1, 0{i0. 4-tr^o/:;o 

;^±co j:^iz LX. ^ ^-r ^ isits -^x^xyy 7 x 

LfifZo 
[0 0 3 6] 

(^M'^0 3 ) 

mmm 2 xi'fm l /c«^Pfi mm 'xxxxyyxx^m^^x. ^<t) 

°MX1^m^zy'^7 -y^f^f&L. rxf-^yju~)]y^^0. 0 7//mC7)16Gb i t- 
DRAMm(D^^7~y^^ir7)M'UX^m^^X^mm'XX7^1^mLfZo 
t-f. ±.$^^UX^rn^^ir^K^m'xX7y^yy7X±izEB Ui/xh^Ti- 
h L. EBiSmtm.mz2: 0 UZ77 
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<!: LT. a BNOm^ 

4 ^yX'yXL. ^ L fzo ^ > 

- x ^ ^£\tLm.mi^^t Ltz^ 

^ h tc^ MUj L-fZ''^y V T —J^X'$)^ C r N X t X 

^MH^^-itfzo 

xx±.<DXd KLx. ^mmmcomiiix^i^^mx^mm'r:^^:^mhfifzo 
nhitfzmi&.x^{^^mir^mm-7x^ i^znL. r^«i3. 4nm. Aiit^5° 
X>El\vytl^zX^mmi:WmLfztZ^^ 6 5 

[0 0 3 7] 

XI^Z, me {ZTjkir/^^ lE^ft<7)fFfffi^tf O/Zo t-f> 

1116 ^ \iZ X ^ — y$ii^.ltZ'D\j^ 

xmmx^o 

IH6 5 0(i. y~X'~y°yX-rxm.M3i^ E#tMv 

2 0. m^hyt^^.3 2^/i»"fbl#^$tL'Cv^^o ^-•^f- A9XTXia?Jf>3 1 
y^-h'i^^htifzEl]Y± i^Xm) 2 0 tcAMb. 

fzyt^m'hyt^^.3 2 i >7J:-^^3 3±K$m-t^o 

3 2 ^ LXiXXmKM^ IS/hA:^.^ 3 2izX 0 Sit 

M-^x^ 2 0 ASIt$tL7t:/^“^->(iii#l A4tIJtt::^/h^tL^o 
'^J;i{i'S i •7a^/N3 3 S i 'yjZy'\S 3 XliZf^j^^fifz 

m«S<!: LT 1 3 ~ 1 4 n 
izy^:h X n hz$K'^-Am-t>tL^o 

U±X)X d ^HM'^llo^iy.APiH^^i'^SItM'^ 

XiJ' 13. 4 nmt LAS i 'yjz/^'^(oMiti^7^fzt 

APiH75^'ab^^53'i~t3v>-r(i. - xipi<7)-rtL7&^'tl^$^ tt, APietCcfc^lc 

w^mj^^<D§m^wmx^fzo :i<Dx^^z^ ^mmm<7zmuxmi:^ir^Kmm 
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<h ^''55-/0^ o/co 

[0 0 3 8] 

(MMM 4 ) 

mmmi <hi0i»nLT. 

o ML. 4^mM0iJT(i. ~><D±m^^mtLfZo X. 

Mf^-t A $ ti ^ ^xt(o mi^. ^ 
LX. 8 nm.h L/io 

-A/) i /lo t-f\ 

1 tmw.(DLxx 2 5 ot:</>i^?a 

XZti^^—^L. 1^ vX b Oil® L/Zo >1X) PvX h/N” 

^ ^ t LT^ 1 t \^W.x>Mit^ K-7 ^ J- y-f-x 

o /lo -X. y ^ > X{±. /^” L VX h J: d ^ i -e^f 

v^ IxvX n ABim5¥^tL/:o il)g75^'2 5 

nm, 45nm, 95n 1 9 5 n m/)T:te K -7 h /''X — ycoAzM'^^'^fi-^' 

tL£hffi® i:^oTV'; 5 )T:te>'''^ — ti/Zo 

z(DXd^j:rm^^^-y±{zmmmi mo/s 

Whz. ^M'^112 .bBIt/). n A/s'-y -7 T 

^f^Lx mMxm ^ ^ -r ^ xmm ’ry.^^mmtfzo 

mmms tmmx>:fjmx\ 

[0 0 3 9] 

(M1MM 5 ) 
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'^SL^ 5 n m (h L/Jo 0. 1 SnmRm 

mmi Tn.^^9 -y tLfzo 

IlL. ^N'^-><7)ilis(i, SOnm-hL/io 

LT. Ta4Bfli^fML/io T aRZ/B^^ts9 ~Vy V 

r. DC h n oTtf o/io ¥^{i> SOnm-hL/Co t 

/j. ^®<7)^?tt4(±. 0. 1 5 nmRm s 

>Xi^z^ z(Dr^^mm±K. mo/s 

^®0^vtt4{i. 0. I 3 nmRms 

mmijmh^tzo ttz^ Tm^^9~y 

0 ^fg;V>3 nmt=^ 0> ^PiaOipiti, !l 1 ^ Tilfe^^°^->ct 
60nmt>^o/:o ±fieT^^^°^ - 

mm^z%^^n-^fz k-a 

M-eabo/io r^y^y^comm^TEM (itiiMm^-^^il) -ell^L/c 

llli'^fl2 Mity ^ y T —mRv^\ t 

^jf^mLrmuxm^miry>!RMm-ryyimm.Lrzo 

y h ^ -5) vl <h /vio 

[0 0 4 0] 

LfzX^ ti. ^mni<z x tux^ 

x-i^m ^ti^ K^m-ry y r if^ n ^ m^ir y>fzit><7) 'yyyyyyyyy^ 
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^ ^-r ^ KMm 7 X 7 ^ o 

mx-r^zt 75»^'-e ^ o T\ Kmm ^fziZ)co rmm 7 x 

7 7 "x X 7 X ( T ) fp{ffi L < ^ 
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^l§0^/)WJl7:Pfi^^i-^SM7X 7 7"x 7 7xo-^Mfm-.^^1-Wf®0 

[0 2 ] 

(a) S.0^' (b) 

<7)T%^^° 7 - > (7)f^;|:fc1^!j »f® 0-e^ ^ o 

[03] 

M ± u / 7 7 T - ® ; s : mm 7 

X 7 7"7 7 7X<T)Bff®077^^o 

[0 4] 

njliim/i ^c/N“ 7 - 7 L /; WlT^Pfi ^ RI4S7X 7 O|lf®0'e^ ^ 

o 

[05] 

M7X 7 7"7 7 7 X(7)|ff®0’Cab>?)o 

[06] 

/ N” 7 - 7 <7)t#^0 -e ^ ^ o 

[#-^( 7 ) PiBJ ] 

1 

2 T : Hfe ^''° 7-7 

3 Km^mm 

4 7:Pfi<7)£hgR 
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